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(57)Abstract: 

PURPOSE: To easily design the wiring pattern of a 
printed circuit board equipped with non-grating 
patterns. 

CONSTITUTION: A wiring block designating means 
8 is provided to decide a wiring starting point and a 
wiring ending point, and a designated point reading 
means 18 is provided to read the designated points. 
Further, a dummy wiring pattern generating means 
16 is provided to generate a wiring pattern between 
a starting point and the wiring ending point 
according to a generating rule in the case of pull-out 
set in advance when the starting point is the wiring 
starting point or according to a generating rule in 
the case of pulHn set in advance when instructed 
point is coincident with the wiring ending point. 
When the starting point and the instructed point 
are set at positions where a rectangle having sides 
in X and Y directions can be formed with these 
points as diagonal points, the wiring pattern generated by this means 16 has a shape 
formed by coupling a line segment straightly advancing from one point along the long 
side of the rectangle and a line segment reaching from the other point to the long side 
at a prescribed angle to the side in the X direction. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the CAD (Computer Aided Design) 
system used for the design of the circuit pattern of a printed circuit board, and its 
circuit pattern design approach. 
[0002] 

[Description of the Prior Art] When the circuit pattern of a printed circuit board was 
conventionally designed using a CAD system, to generate a circuit pattern on the grid, 
(henceforth a primitive lattice) beforehand defined by the CAD system was made into 
the principle (the circuit pattern generated on the primitive lattice is hereafter called 
grid pattern.). Although spacing of this primitive lattice is generally set as 2.54mm 
(0.1 inches), the auxiliary grid of spacing (for example, 0.635 mm, 0.508 mm, 
0.3175mm) which carried out this in the rate may be set up. 

[0003] However, the need of generating the circuit pattern which does not take a 
primitive lattice with improvement in the component-mounting consistency of the 
printed circuit board by the demand of the miniaturization and densification of a 
printed circuit board in recent years has arisen (the circuit pattern which does not 
take a primitive lattice is hereafter called non-grid pattern.). To such a non-grid 
pattern, the approach of making spacing of a grid dense and generating a circuit 
pattern on this grid, the approach of generating the pattern of horizontal or vertical 
wiring so that it may be in the grid of either the direction of X or the direction of Y at 
the time of a cash drawer, and generating a circuit pattern on a primitive lattice 
henceforth, etc. have been taken. 
[0004] 

[Problem(s) to be Solved by the Invention] With such a conventional non-grid pattern 
generation method, the component-mounting consistency of a printed circuit board was 
able to be improved to some extent. 

[0005] However, the components used for a current printed circuit board are 
diversified, the conventional non-grid pattern generation method which the case where 
the components with which terminal spacing differs were intermingled on the printed 
circuit board of one sheet generated frequently, and mentioned above also has a trouble 
as shown below, and a method of designing a non-grid pattern more freely and more 
easily is desired. 

[0006] in order to search the optimal pattern using a primitive lattice , while retrieval 
effectiveness be high , while all of the terminal of the components use need to exist on 
a grid and an operator be always conscious of a grid , in order that the approach of 
make spacing of a grid dense and generate a non-grid pattern may generate a circuit 
pattern and may change a lattice spacing frequently further , it have a fault , such as 
become easy to generate the defect of a pattern . 

[0007] Moreover, by the approach of generating a horizontal or vertical pattern which 
is in one [ at least ] grid of the direction of X, or the direction of Y at the time of a cash 
drawer, since what is necessary is just to pull out in the direction in alignment with 
the configuration of a terminal when the configuration of a components terminal is 
except a round shape (a rectangle, long round head, etc.), a cash drawer can take 
correspondence with level or a perpendicular chisel. However, in a round case, since 
the direction of a cash drawer does not necessarily need to be level or perpendicular, 



there is a trouble that operability worsens, by limiting the direction of a cash drawer. 
[0008] This invention coped with this point, was made, and aims at offering the circuit 
pattern design approach that the circuit pattern of the printed circuit board containing 
a non-grid pattern can be designed easily. 

[0009] Furthermore, this invention aims to let the design of the circuit pattern of the 
printed circuit board containing a non-grid pattern offer an easy CAD system. 
[0010] 

[Means for Solving the Problem] In order to attain the above-mentioned purpose, the 
circuit pattern design approach of this invention The process which determines the 
starting point of a circuit pattern on a screen, and the process which directs the point 
which draws a circuit pattern from this starting point, When it is in the location which 
can form the rectangle in which the point directed to the starting point makes these a 
diagonal point, and has the level side (the direction of X), and the perpendicular side 
(the direction of Y), It is characterized by having the process which generates the 
circuit pattern which comes to join together a part for the long side segment which 
goes straight on along a rectangular long side between the starting point and a 
directing point from one of points, and the slash which results in a long side segment 
at the include angle beforehand set up from the point of another side to the side of the 
direction of X. 

[0011] Moreover, this invention is characterized by adding the process which sets up 
the circuit pattern generation Ruhr which specifies any for a long side segment and a 
slash the segments pulled out from the starting point are in this circuit pattern design 
approach. 

[0012] Furthermore, this invention is characterized by adding further the process 
which judges whether the circuit pattern generated between the starting point and a 
directing point is maintaining the gap more than an allowed value among other 
elements in the above-mentioned circuit pattern design approach. 

[0013] Moreover, the CAD system for a circuit pattern design of this invention A wiring 
section definition means to specify the wiring start point and the point ending 
[ wiring ] of a circuit pattern on the drawing displayed on the screen, When it is in the 
location which can form the rectangle in which these points turn into a diagonal point 
and have the level side (the direction of X), and the perpendicular side (the direction of 
Y) in two points of the arbitration between a wiring start point and the point ending 
[ wiring ], It is characterized by providing a circuit pattern generation means to 
generate the circuit pattern which comes to join together a part for the long side 
segment which goes straight on along a rectangular long side from one of points, and 
the slash which results in a long side segment at the include angle beforehand set up 
from the point of another side to the side of the direction of X. 

[0014] Furthermore, this invention is characterized by establishing a circuit pattern 
check means to judge whether the circuit pattern generated by the circuit pattern 
generation means is maintaining the gap more than an allowed value among other 
elements in this CAD system. 

[0015] Moreover, a directing point read in means by which this invention reads the 
point that the circuit pattern generation means was directed to the arbitration on a 
screen, in the above-mentioned CAD system, Any for a long side segment and a slash 
the segments pulled out from a wiring start point are at the time of the cash drawer to 
determine The circuit pattern generation Ruhr, A circuit pattern generation Ruhr 
setting means to set up the include angle for the slash to the side of the circuit pattern 
generation Ruhr and the direction of X, respectively at the time of the level luffing 
motion which determines any for a long side segment and a slash the segments drawn 



in the point ending [ wiring ] are, When the circuit pattern is already generated from a 
wiring start point or this wiring start point, by making the terminal point of this 
circuit pattern into the starting point between this starting point and the directing 
point read with the directing point read in means A dummy circuit pattern is 
generated according to the circuit pattern generation Ruhr at the time of the cash 
drawer set up with the circuit pattern generation Ruhr setting means when this 
starting point was a wiring start point. A dummy circuit pattern generation means set 
up with the circuit pattern generation Ruhr setting means when a directing point was 
in agreement with the point ending [ wiring ] to draw and to generate a dummy circuit 
pattern according to the circuit pattern generation Ruhr at the time, When a circuit 
pattern decision means to decide the generated dummy circuit pattern as a circuit 
pattern, and a directing point when a circuit pattern is decided are not points ending 
[ wiring ], The directing point is saved as a deciding point, and it is characterized by 
consisting of a deciding point preservation means to notify to a dummy circuit pattern 
generation means as the starting point of a consecutive circuit pattern. 
[0016] Furthermore, this invention is characterized by to establish the circuit pattern 
check means which consists of a pattern check means judge whether the gap more than 
an allowed value is maintaining between a pattern check conditioning means set up 
the allowed value of the gap between each element on a drawing as pattern check 
conditions, and the element of others [ circuit pattern / which was generated with the 
dummy circuit pattern generation means based on this set-up pattern check condition / 
dummy ] in this CAD system. 
[0017] 

[Function] In the circuit pattern design approach of this invention, and the CAD 
system for a circuit pattern design, one point is only directed to a certain point, and 
the circuit pattern which consists of a segment of the direction of X thru/or the 
direction of Y and a segment which inclined at an angle of predetermined can be 
generated in two points if needed. For this reason, even when there is no terminal used 
as a wiring start point on a grid, by putting a directing point on the intersection of a 
grid preferably on a grid, a non*grid pattern can be easily generated between a wiring 
start point and a directing point, it can meet on a grid henceforth, and a circuit pattern 
can be designed. Similarly, even when there is no point ending [ wiring ] on a grid, it 
becomes possible to draw a non-grid pattern in the point ending [ wiring ] easily only 
by putting a directing point on the point ending [ wiring ]. The suitable circuit pattern 
for the location and configuration of each terminal used as a wiring start point and the 
point ending [ wiring ] is generable by choosing the segment drawn in the segment and 
the point ending [ wiring ] which are pulled out from a wiring start point in that case. 
[0018] Moreover, in the CAD system for a circuit pattern design of this invention, when 
the wiring start point and the point ending [ wiring ] that a wiring section definition 
means performs connection are determined and a circuit pattern generation Ruhr 
setting means draws out a circuit pattern from a wiring start point, the generation 
Ruhr of each circuit pattern when drawing a circuit pattern in the point of the wiring 
section ending [ wiring ] is set up. The positional information of the point which 
pointing devices, such as a mouse, direct with a directing point read in means is 
incorporated. The starting point with a dummy circuit pattern generation means At 
and the time of a wiring start point It pulls out, when the deciding point is not saved 
for a deciding point preservation means. Namely, the time, Moreover, when a directing 
point is in agreement with the point ending [ wiring ], the dummy circuit pattern which 
consists of a segment of the direction of X which was drawn and was mentioned above if 
needed according to each circuit pattern generation Ruhr at the time thru/or the 



direction of Y, and a segment which inclined at an angle of predetermined is generated 
between a wiring start point thru/or a deciding point, and a directing point. Although 
the dummy circuit pattern generated by this dummy circuit pattern generation means 
changes that configuration according to migration of the directing point by the 
pointing device, when decided by the circuit pattern decision means, a dummy circuit 
pattern is decided as a circuit pattern, and the directing point at that time is saved as 
a deciding point by the deciding point preservation means. The saved deciding point is 
notified to a dummy circuit pattern generation means as the starting point of the 
following dummy circuit pattern. Thus, if a circuit pattern is generated by a wiring 
start point and the point ending [ wiring ] by generating and deciding a circuit pattern 
one by one between the starting point and a directing point, by the wiring section 
definition means, the wiring start point and the point ending [ wiring ] of next 
performing connection will be specified, and generation of an above-mentioned circuit 
pattern will be repeated. 

[0019] For this reason, an operator can design freely and easily the suitable circuit 
pattern according to the location of each terminal which performs connection, or 
arrangement of other patterns on a configuration and a substrate, without being 
caught by the primitive lattice, looking at a screen. 

[0020] Furthermore, a pattern check conditioning means to set up the pattern check 
conditions which become the above-mentioned CAD system from the allowed value of 
the gap between each element on a substrate, It is based on the pattern check 
conditions set up by this pattern check conditioning means. By establishing a pattern 
check means whether there is any gap of the dummy circuit pattern generated with the 
dummy circuit pattern generation means and other elements below in an allowed value, 
and to check a dummy circuit pattern An operator can check whether it interferes with 
other failure elements immediately in the phase currently generated while looking at a 
dummy circuit pattern in the pictures. Therefore, a circuit pattern without poor wiring 
can be designed efficiently. 
[0021] 

[Example] Hereafter, the example of this invention is explained based on a drawing. 
Drawing 1 shows one example of the CAD system for components arrangement of the 
printed circuit board concerning this invention, and the design of wiring, and is 
constituted by display la, input unit lb, such as a keyboard and a mouse, the store 2, 
the components arrangement design means 3, the circuit pattern generation means 4, 
and the circuit pattern check means 5. Display la displays information required for 
the circuit pattern design of the components plot plan of a substrate etc., and 
input-device lb is a means to input information required for a design based on the 
screen information currently displayed on this display la. A store 2 memorizes data 
required for the arrangement design of the components on a substrate, the design of a 
circuit pattern, etc., and the plot plan of the optimal substrate , is created by the 
components arrangement design means 3 based on the data in this store 2. The circuit 
pattern generation means 4 generates a circuit pattern between a wiring start point 
and the point ending [ wiring ] based on the coordinate information on the point 
directed to arbitration etc. between the information inputted through input unit lb on 
the components plot plan created by the components arrangement design means 3, for 
example, a wiring start point, the point ending [ wiring ], and these. And the circuit 
pattern check means 5 has the function which confirms whether to have distance with 
the circuit pattern sufficient among other elements on a substrate generated by the 
circuit pattern generation means 4. 

[0022] In designing a circuit pattern using such a CAD system, the components plot 



plan of a printed-circuit board as shown in drawing 2 is first displayed on display la. 
Library 2a which memorizes the configuration of components and the information on 
the number of terminals that such a components plot plan of a wiring substrate is 
stored in storage 2, respectively, per components, Netlist 2b which memorizes the 
connection signaling information between nomenclature and a mutual terminal etc., 
And from the data of design Ruhr file 2c which memorizes the laminated structure of a 
substrate, the allowed value of the mutual gap of mounting components or a circuit 
pattern, the information on a lattice spacing, etc., according to the components 
arrangement design means 3, it is designed automatically and displayed. Such 
components arrangement design automation is RACAL-REDAC. VISULA of a shrine 
Software etc. has already realized. And in the components plot plan of this substrate, 
it connects in a straight line (the inside of drawing dotted line), respectively, and the 
terminal and terminal which should be carried out connection based on the connection 
signaling information between the mutual terminals of netlist 2b are displayed. 
Moreover, the grid 6 used as the criteria of a design is also displayed. 
[0023] Based on the components plot plan of the substrate currently displayed on this 
display la, the design of a circuit pattern is performed to a dialogue. Hereafter, the 
design process is explained with reference to drawing 2 , drawing 3 , and drawing 4 . 
Drawing 3 shows one example of the CAD system for circuit patterns of this invention 
which showed the function of the circuit pattern generation means 4 of drawing 1 , and 
the circuit pattern check means 5 further to the detail here, and drawing 4 is drawing 
which illustrates the generation step of a circuit pattern. 

[0024] First, if the non-connection path 7 in which it wires from the non-connection 
path which the circuit pattern has not decided is chosen with a pointing device like a 
mouse etc. as shown in drawing 2 The wiring section definition means 8 is notified to a 
dummy circuit pattern generation means 16 to make the endpoint of the 
non-connection path 7 near the pick cursor 10 directed with the pointing device the 
wiring start point 12 with a slant range, to recognize by making an other-end point 
into the point 14 ending [ wiring ], and to mention later. 

[0025] If the wiring start point 12 and the point 14 ending [ wiring ] are determined by 
the wiring section definition means 8, the directing point read in means 18 will provide 
the dummy circuit pattern generation means 16 with the coordinate information on 
point 20a which an operator directs to arbitration with pointing devices, such as a 
mouse, as information on read in and directing point 20a. 

[0026] The dummy circuit pattern generation means 16 generates a dummy circuit 
pattern according to the circuit pattern generation Ruhr at the time of the cash drawer 
beforehand set up in a circuit pattern generation Ruhr setting means 24 to explain 
below, between the wiring start point 12 and directing point 20a, when coincidence is 
not detected as compared with the point 14 that inputted directing point 20a was first 
offered by the wiring section definition means 8 ending [ wiring ]. 

[0027] As the circuit pattern generation Ruhr at the time of a cash drawer is shown in 
drawing 4 , when point 20a which is not in the direction of X or the direction of Y to the 
wiring start point 12 is directed, the circuit pattern generated specifies the pattern of 
a sign 26, or the pattern of a sign 28. The circuit pattern of a sign 26 assumes the 
rectangle 30 with the side of the direction of X and the side of the direction of Y which 
make a diagonal point the wiring start point 12 and directing point 20a, generates 
segment 26a on a long side from the wiring start point 12, and comes to generate 
segment 26b which results at a predetermined include angle, for example, the 
inclination of 45 degrees, to the side of the direction of X from this segment 26a to 
directing point 20a. The circuit pattern of a sign 28 generates segment 28a in the 



inclination of 45 degrees from the wiring start point 12, and comes to generate segment 
28b to directing point 20a at the point which collided with the long side of a rectangle 
30 along a long side. In the window 31 for a circuit pattern generation Ruhr setup if 
the circuit pattern 28 of long side mode and the latter is defined as shorter side mode, 
as the circuit pattern generation Ruhr at the time of this cash drawer shows the former 
circuit pattern 26 to drawing 5 , it is set as the pattern generation Ruhr setting means 
24 by choosing a long side or a shorter side in the column of the cash drawer of the 
menu 33 of the item 32 of wiring. Moreover, the inclination of the segment of 26b and 
28a is determined by writing in an include angle with the menu of the item 34 of a grid 
in a window 31. Include angle of this segment It can be set as arbitration in 0 degree - 
90 degrees. Moreover, such screen data of the window 31 for a circuit pattern 
generation Ruhr setup are created in the circuit pattern generation Ruhr setting 
means 24 with the data in a store 2, are called on display la according to a demand of 
an operator, and are displayed as a window 31 for a circuit pattern generation Ruhr 
setup apart from the screen for a design. The mode of the circuit pattern at the time of 
this cash drawer can be chosen with the configuration of the components terminal 
which is the wiring start point 12 etc. In the example of drawing 4 , since the terminal 
of a wiring start point is a long round shape-like, long side mode is chosen. 
[0028] Thus, the dummy circuit pattern generation means 16 generates the dummy 
circuit pattern of a sign 26 between the wiring start point 12 and directing point 20a 
according to the circuit pattern generation Ruhr at the time of the cash drawer set as 
the circuit pattern generation Ruhr setting means 24. this time - directing point 20a 
a grid while being able to pull out a perpendicular segment easily from the wiring 
start point 12 and being able to draw on a grid 6 6 top even when there is no wiring 
start point 12 on a grid 6 if it takes still more preferably at an intersection, subsequent 
circuit patterns are generable along a grid 6 top. 

[0029] The rubber band display-control means 42 displays the dummy circuit pattern 
generated with the dummy circuit pattern generation means 16 on display la. When 
the dummy circuit pattern is already displayed at this time, **** of the existing 
dummy circuit pattern is performed first, and a new dummy circuit pattern is 
displayed. Therefore, the dummy circuit pattern generated with the dummy circuit 
pattern generation means 16 by real time by this rubber band display-control means 42 
to compensate for migration of directing point 20a is displayed on display la like a 
rubber band. For this reason, an operator can look for the suitable pattern for a grid 6 
top, for example, the intersection of a grid 6, for directing point 20a, moving a pointing 
device. 

[0030] To coincidence, whether the dummy circuit pattern generated with the dummy 
circuit pattern generation means 16 is maintaining other pattern elements and 
sufficient gap judges the pattern check means 44 based on the pattern check conditions 
set up beforehand, and it notifies an operator of it by approaches, such as color 
specification, a buzzer, and a message, at it. 

[0031] This pattern check condition is beforehand set up by the pattern check 
conditioning means 46. For example, as shown in drawing 6 , pattern check conditions 
are set up by specifying the permissible distance between each element acting as the 
failure of a circuit pattern and this pattern through the window 61 for pattern check 
conditioning numerically. In the example of drawing 6 , from design Ruhr file 2c, call 
appearance of each gap allowed value between PAD-PAD, between PAD-VIA, between 
VIA-VIA, between PAD-LINE(s), between VIA-LINE(s), and between LINE-LINE is 
carried out, and it is set up. The screen data of the window 61 for pattern check 
conditioning are created with the pattern check conditioning means 46 based on the 



data of a store 2, and are displayed on the window 31 for a circuit pattern generation 
Ruhr setup, and substitution by display la as a window 61 for pattern check 
conditioning. 

[0032] Based on the gap allowed value between each element set as the pattern check 
conditioning means 46, as shown in drawing 7 , the pattern check means 44 Assume 
the graphic form 73 which attached the tooth space 72 of a gap allowed value to the 
perimeter of each element 71 first, and mesh division of the substrate is carried out in 
predetermined size. By calculating a mutual distance about the graphic form 73 which 
is in a mesh for every mesh of this, and asking for intersectional existence, it judges 
whether spacing can be maintained enough. 

[0033] The circuit pattern decision means 74 is a means for deciding the dummy circuit 
pattern currently displayed on the screen through the rubber band display-control 
means 42, if a definite signal is inputted by the operator, will decide the dummy circuit 
pattern which passed through the pattern check means 44 as a circuit pattern, and will 
display it on display la through the circuit pattern display means 76. 
[0034] The deciding point preservation means 78 saves the coordinate of settled 
directing point 20a, and notifies it to the dummy circuit pattern generation means 16 
as the starting point of the circuit pattern generated next. 

[0035] If a circuit pattern is decided between the wiring start point 12 and directing 
point 20a as mentioned above, according to the circuit pattern generation Ruhr at the 
time of the cash drawer beforehand set as the circuit pattern generation Ruhr setting 
means 24, a dummy circuit pattern will be generated between point 20b which a 
pointing device directs to arbitration next by making into the starting point deciding 
point 20a which is the last directing point. Usually, since it is easier to design a circuit 
pattern along with a grid 6, directing point 20b is obtained on the same gridline part as 
deciding point 20a, and the circuit pattern 80 level between deciding point 20a and 
directing point 20b is generated. 

[0036] If this level circuit pattern 80 is decided, directing point 20b will be rewritten 
by the deciding point preservation means 22 as a new deciding point, and generation of 
a circuit pattern will be performed between this deciding point 20b and the following 
directing point 20c. 

[0037] Here, when the point 14 ending [ wiring ] is directed with a pointing device, it 
detects that directing point 20c of the DAMI circuit pattern generation means 16 
corresponds with the point 14 ending [ wiring ], and the dummy circuit pattern in the 
long side mode 82 or the shorter side mode 84 is generated according to the circuit 
pattern generation Ruhr at the time of the level luffing motion beforehand set as the 
circuit pattern generation Ruhr setting means 24. The long side mode in this case and 
shorter side mode are decided on the basis of the directing point which is a point 
ending [ wiring ]. The circuit pattern generation Ruhr at the time of level luffing 
motion is set up in the window 31 for a circuit pattern generation Ruhr setup like the 
circuit pattern generation Ruhr at the time of a cash drawer. If the point 14 ending 
[ wiring ] is a long round-head-like terminal, the long side mode which draws a 
perpendicular segment will be chosen. 

[0038] As explained above, the dummy circuit pattern generation means 16 recognizes 
the wiring start point 12 as the starting point, when the deciding point is not saved for 
the deciding point preservation means 78, when the deciding point is saved for the 
deciding point preservation means 78, recognizes this deciding point as the starting 
point, and generates a dummy circuit pattern between the starting point and a 
directing point. 

[0039] In addition, although the circuit pattern generated between deciding point 20a 



and directing point 20b which is not a point ending [ wiring ] explained that the 
generation Ruhr at the time of a cash drawer was followed, it is drawn not only in this 
and you may make it follow the generation Ruhr at the time. 

[0040] The circuit pattern shown in drawing 4 by the thick wire between the wiring 
start point 12 and the point 14 ending [ wiring ] is generated through the above circuit 
pattern generation step. If the circuit pattern between one point ending [ wiring start 
point-wiring ] is decided, the next wiring section is chosen by the wiring section 
definition means 8, hereafter, the design of a circuit pattern will be performed 
similarly and circuit pattern engineering drawing as shown in drawing 8 will be 
obtained. . 

[0041] As explained above, while being able to design a circuit pattern according to the 
terminal configuration of the components used for a printed circuit board according to 
this invention, it is possible to perform the design of non-grid patterns, such as a 
circuit pattern from the components terminal which is not on a grid, without an 
operator being conscious of a primitive lattice. Furthermore, a suitable pattern 
without poor wiring can be efficiently designed by performing a pattern check by the 
generation phase of a dummy circuit pattern. 

[0042] In addition, although the function to perform a pattern check after generation 
of a dummy circuit pattern was prepared in the above-mentioned example, it may be 
made to perform a pattern check after design termination of all circuit patterns. 
[0043] Moreover, although the circuit pattern generation Ruhr was set up beforehand, 
and either dummy circuit pattern of long side mode or shorter side mode was generated 
and being displayed on the display in the above-mentioned example, an operator is 
able to choose one of patterns for both the dummy circuit patterns in long side mode 
and shorter side mode after displaying on a display. 
[0044] 

[Effect of the Invention] As explained above, according to this invention, the circuit 
pattern containing a non-grid pattern can be designed more easily efficiently freely, 
and the demand of the miniaturization and densification of a printed circuit board can 
be met enough. 



Brief Description of the Drawings] 

[Drawing l] It is the block diagram showing the example of a rough configuration of 
the CAD system for the components arrangement concerning this invention, and the 
design of wiring. 

[Drawing 2] It is drawing explaining the components plot plan of a substrate, and the 
specification method of the wiring section. 

[Drawing 3] It is the block diagram showing one example of the CAD system for a 
circuit pattern design of this invention. 

[Drawing 4] It is drawing which divides the generation method of a circuit pattern into 
a step, and explains it. 

[Drawing 5] It is drawing showing the window for a circuit pattern generation Ruhr 
setup. 

[Drawing 6] It is drawing showing the window for pattern check conditioning. 

[Drawing 7] It is drawing explaining the check approach of a pattern. 

[Drawing 8] It is drawing which illustrates the circuit pattern on the substrate 

designed by this invention. 

[Description of Notations] 



2 Storage 

3 Components arrangement design means 

4 Circuit pattern generation means 

5 Circuit pattern check means 

6 Grid 

7 Non-connection path 

8 Wiring section definition means 

10 Pick cursor 

12 Wiring start point 

14 Point ending [ wiring ] 

16 Dummy circuit pattern generation means 

18 Directing point read in means 

20 Directing point 

24 Circuit pattern generation Ruhr setting means 

26 Circuit pattern in the long side mode at the time of a cash drawer 

28 Circuit pattern in the shorter side mode at the time of a cash drawer 

31 Window for a circuit pattern generation Ruhr setup 

42 Rubber band display-control means 

44 Pattern check means 

46 Pattern check conditioning means 

61 Window for pattern check conditioning 

74 Circuit pattern decision means 

76 Circuit pattern display means 

78 Deciding point preservation means 

82 Circuit pattern in the long side mode at the time of level luffing motion 

84 Circuit pattern in the shorter side mode at the time of level luffing motion 



[Claim(s)] 

[Claim l] The process which determines the starting point of a circuit pattern on a 
screen, and the process which directs the point which draws a circuit pattern from this 
starting point, When it is in the location which can form the rectangle in which the 
point directed to the starting point makes these a diagonal point, and has the level 
side (the direction of X), and the perpendicular side (the direction of Y), The long side 
segment which goes straight on along the long side of said rectangle between said 
starting points and directing points from one of points, The circuit pattern design 
approach characterized by having the process which generates the circuit pattern 
which comes to join together a part for the slash which results in said long side 
segment at the include angle beforehand set up from the point of another side to the 
side of the direction of X. 

[Claim 2] The circuit pattern design approach characterized by having further the 
process which sets up the circuit pattern generation Ruhr which specifies said any for 
a long side segment and a slash the segments pulled out from said starting point are in 
an approach according to claim 1. 

[Claim 3] The circuit pattern design approach characterized by having further the 
process which judges whether the circuit pattern generated between said starting 
points and directing points is maintaining the gap more than an allowed value among 
other elements in the approach according to claim 1 or 2. 

[Claim 4] The circuit pattern design approach characterized by being in an approach 
according to claim 1, 2, or 3 on the grid as which one [ at least ] point of said starting 
point and directing point is displayed on a screen. 

[Claim 5] A wiring section definition means to specify the wiring start point and the 
point ending [ wiring ] of a circuit pattern on the drawing displayed on the screen, 
When it is in the location which can form the rectangle in which these points turn into 
a diagonal point and have the level side (the direction of X), and the perpendicular side 
(the direction of Y) in two points of the arbitration between said wiring start point and 
the point ending [ wiring ], The long side segment which goes straight on along the 
long side of said rectangle from one of points, The CAD system for a circuit pattern 
design characterized by providing a circuit pattern generation means to generate the 
circuit pattern which comes to join together a part for the slash which results in said 
long side segment at the include angle beforehand set up from the point of another side 
to the side of the direction of X. 

[Claim 6] The CAD system for a circuit pattern design characterized by providing 
further a circuit pattern check means to judge whether the circuit pattern generated 
by said circuit pattern generation means is maintaining the gap more than an allowed 
value among other elements in the CAD system according to claim 5. 
[Claim 7] A directing point read in means by which said circuit pattern generation 
means reads the point directed to the arbitration on a screen in a CAD system 
according to claim 5, Any for a long side segment and a slash the segments pulled out 
from a wiring start point are at the time of the cash drawer to determine The circuit 
pattern generation Ruhr, A circuit pattern generation Ruhr setting means to set up the 
include angle for the slash to the side of the circuit pattern generation Ruhr and the 
direction of X, respectively at the time of the level luffing motion which determines 
any for a long side segment and a slash the segments drawn in the point ending 
[ wiring ] are, When the circuit pattern is already generated from said wiring start 
point or this wiring start point, by making the terminal point of this circuit pattern 
into the starting point between this starting point and the directing point read with 
said directing point read in means A dummy circuit pattern is generated according to 



the circuit pattern generation Ruhr at the time of the cash drawer set up with said 
circuit pattern generation Ruhr setting means when this starting point was said 
wiring start point. A dummy circuit pattern generation means set up with said circuit 
pattern generation Ruhr setting means when said directing point was in agreement 
with the point ending [ wiring ] to draw and to generate a dummy circuit pattern 
according to the circuit pattern generation Ruhr at the time, When a circuit pattern 
decision means to decide the generated dummy circuit pattern as a circuit pattern, and 
a directing point when a circuit pattern is decided are not points ending [ wiring ], The 
CAD system for a circuit pattern design characterized by providing a deciding point 
preservation means to save the coordinate of the directing point as a deciding point, 
and to notify to said dummy circuit pattern generation means as the starting point of a 
consecutive circuit pattern. 

[Claim 8] A directing point read in means by which said circuit pattern generation 
means reads the point directed to the arbitration on a screen in the CAD system for a 
circuit pattern design according to claim 6, Any for a long side segment and a slash the 
segments pulled out from a wiring start point are at the time of the cash drawer to 
determine The circuit pattern generation Ruhr, A circuit pattern generation Ruhr 
setting means to set up the include angle for the slash to the side of the circuit pattern 
generation Ruhr and the direction of X, respectively at the time of the level luffing 
motion which determines any for a long side segment and a slash the segments drawn 
in the point ending [ wiring ] are, When the circuit pattern is already generated from 
said wiring start point or this wiring start point, by making the terminal point of this 
circuit pattern into the starting point between this starting point and the directing 
point read with said directing point read in means A dummy circuit pattern is 
generated according to the circuit pattern generation Ruhr at the time of the cash 
drawer set up with said circuit pattern generation Ruhr setting means when this 
starting point was said wiring start point. A dummy circuit pattern generation means 
set up with said circuit pattern generation Ruhr setting means when said directing 
point was in agreement with the point ending [ wiring ] to draw and to generate a 
dummy circuit pattern according to the circuit pattern generation Ruhr at the time, 
When a circuit pattern decision means to decide the generated dummy circuit pattern 
as a circuit pattern, and a directing point when a circuit pattern is decided are not 
points ending [ wiring ], Save the directing point as a deciding point, and a deciding 
point preservation means to notify to said dummy circuit pattern generation means as 
the starting point of a consecutive circuit pattern is provided. A pattern check 
conditioning means by which said circuit pattern check means sets up the allowed 
value of the gap between each element on a drawing as pattern check conditions, It is 
based on this set-up pattern check condition. The CAD system for a circuit pattern 
design characterized by providing a pattern check means to judge whether the dummy 
circuit pattern generated with the dummy circuit pattern generation means is 
maintaining the gap more than an allowed value among other elements. 
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